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7211 43 Y6 R EETE, lom i@ M, FIA-21A RUREHEH ST BEAKERE,
2. i 5N

(1) FRERE SREI%& NHCL F1 NaNO, [iR#ER&i% (100 pmol/ml), H
FeHIRR R (100zmol/L)o

(2) WEBMEHR  TCEE:  FREL2.5g IRERI 20g IRILHFA T 1L & IEK P,
BREERT, AR B 1ml DREER, HEMEKFEREE 50ml, MA 3ml 6.0mol/L
HCl, Rz FETFRY, BARE Smin, A 50ml 26% REE NaOH JBAK M
o

(3) L& NaOH ¥ (26%, W/V)  130g 3474k NaOH {5 T 1L AP, %
% % 500ml,

(4) #HRF  6.0g EAME (AR) +5.2g HEERY (AR), BT 100ml H

7.quo
(5) EHERE®R (10xX107%)  HmEE. S48, BER., FRE8R. 288%
Img 7T 500ml Z&1@K

(6) Hfth  BERE,1%;3.0mol/L HCL; N-(1-3E) LB (NED), 0.15%,

Wi E#R: 198948 A 31 H,
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FRA R R T 2 A& MKEHl,
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SHTERES LA 1o B (S)RIE L (BYR&JE1E 30°C AP LE L KN ESHE
(R) BA, BIEAREA NED (R,), &L, KNG, Z0lE DR, B ARG
RO IT 5 W e TR A W AR R A 43 IR R B — B

1 JE NHI-N SMT4E s

Fig. 1 Manifolds of the determination of NH}-N

PP, @BHE; G BEAR; LoL, L, REE; D. MERKLNE;
S. #&h; B. HiLHM; R B R NED,

L ERMT R

L &R BFRILERF

PRIt BB FERIE F, 8 NIRE F., BUEGE Fs, MAEAFIER
R L, MABKEERNERK L, A NED GRNEK L, BEIRE ¢, NED JRE
s BALTNIREE o3 (OB BB ANV E , NaOH HUIRED) ALk, T NOz il
5, B R AR B SUNFEE KRB FIRARIKE,

(1) BTt DIEAFIRE F., SARNER LIEAETERT, AXEHE
Zu, AR Fi, Fs, L, AR TR, SEHEREMSEITILER I, R 2R, Fi,
L, B KX S B, X 5 R AL 4 BB 28 /0N, I RN (RN R AR RS BZ 5 o\ Fs MUK
¥, SR/ RREIEM REEAE—B, L, WHEREABER M. S RNE NO5, NO7
%E@, %% F,=5.0ml/min,F, = 1.0ml/min, F;= 1.2ml/min, L, = 0.1m, %L1
ERMEBEEREETHE—-PLR, LREA, BE L ONKARERF S, NHI-N

#®1 EFRAFRT
Tab. 1 Design of factors

- 2 K ¥

+ fu—
F, (ml/min) 4.9 2.0
F, (ml/min) 1.6 1.0
F; (ml/min) 2.6 1.3
L, (m) 5.4 3.3
L, (m) 2.3 0.3
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MR ERMEARSTE, RASPITRARNRE P, RE FIA i SREREE
R T HTH, REEAREM T ARERE B R BI5EE, 45— BRI 5 WTis B sk
FRERE, L AREKK, ¥ L B 5.3m i, ERRLENMFREE 60s, 7% 60 ¥ /h

SITRE, SLHRA 30°C AKBREAARNEER, UadBRE 4 S g mn
%Eo
F2 EFRITERER
Tab. 2 Experiment results of factor design
B F &
B &5 il AAD
F, F, F, L, L,
1 + - — + - 0.068
2 - - + + + 0.027
3 + + - - + 0.049
4 - + + - - 0.010
5 + - - + + 0.061
6 - — + - + 0.032
7 + + + + - 0.059
8 - + - - 0.032
BRAES +0.034 —0.010 —0.021 +0.023 0.000

@ ad =4~ A'54% Spmol/L NHf -N RERRORIME 4 HZERKE @ BNE E= %CU—
L), U: BEKFERE a4 nE; L BIKFEE a4 B9I0E,

R P B A AL IR E E A FEYIRE Cx, EALFIH NaOH #y

(2) gt

B Co FIBRIKBRE Co (LB R NED BOKEEZE NO3, NO; psiRHE £ #
D), BB IEE S EARTRBUGHIE, SRS T& 3.

=3 SAMRE (Cx), NaOH myRE (Cp) RWEEEME (Cu) HIRATRHKL

Tab. 3 Simplex of oxide, NaOH and sulfanilamide concentrations

BB S (Cr(% VIVICu(%.W/V)Cr (mol/L)| ¥ ad | BILER po 2%
1 2.0 40 4.0 — — e —_
2 2.0 40 6.0 0.068 0.77 — 52.4
3 1.0 24 6.0 0.077 0.79 — 60.8
4 1.0 24 4.0 0.079 0.88 — 69.5
5 0.7 20 6.0 0.060 0.61 1 36.6
6 1.5 32 5.2 0.067 0.74 0.3 49.6
7 1.2 27 5.5 0.080 0.81 1 65.3
8 0.6 18 5.0 0.049 0.61 0.5 29.9
9 0.8 21 5.0 0.067 0.77 —0.5 51.6

© 8 HEAFS K ALK
H— SR BERRNBE RTLERRNA, E 3.0—6.7mol /L HFEEN, EFHME /L
BT E A —5, 3] 8.0mol /L S B FENR; MBRE/NT 2.4mol/L i, RS EMAFEAE
B, R5 NED KR, ‘
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g FER, ALBFFERELEEY: F,=50ml/min, F,= 1.0ml/min, F;= 1.2
ml/min, Ly =15.3m, L,=01m, Cx=1% (V/V), Cxg=26% (W/V), Cg=23.0
mol/Le

2 Bk IR Fo Rt

(1) B SRIDIZEEAR 35% NaCl AN RIGATEA, B®E NHi-N B%
B 0—Spmol/L, A L&RFENERICE,ZERIITE 4

#F4a NHI-N g0 B4 46 A

Tab. 4 Calibrations and linear regressions of NHf-N

o OB KR W % A
CnuF-N
EBANHO & K N E®
(pmol /L)
1 2 1 2
0.0 0.078 0.068 0.093 0.070
1.0 0.091 0.083 0.108 0.090
2.0 0.108 0.102 0.122 0.101
3.0 0.125 0.115 0.136 0.121
4.0 0.142 0.134 0.152 0.136
5.0 0.158 0.151 0.165 0.153
r 0.9993 0.9992 0.999 8 0.998 2
b 0.0163 0.016 4 0.0145 0.0165
a 0.076 0.068 0.093 0.071

- @ ARWANMAL245056.11 BR6.19 HEURIEE. @ BAKAB 1,2 450% 6.12 HR/16.20 HAEHE.

DRSS SR BTN R IR, BB AN BRI R R, FAR R BR T 0.999; 35% NaCl
M REMERABORT 0.998, BN E B HAOREE BT 2 51 AR KN 7] g R iR sk A9 28 4L DL
RiRESHATEE—H,

(2) EHH 53 B LLZE KR 35%0 NaCl A4, EAFE B HE— R TIR:H i
LK, KRB EMERARANMRREEE, ERFZARREEARINE, HENEREBEE
W s, EERER, RRREAKRT 2%, —BUEHERFEE, LSRR
8",

(3) LME DA AN E 0~50umol /L NHY-N g4k, 2 TH 2,
ME 2 B, NH{-N JREFE 0~20 gmol/L WEHEN, FE&LE e, BHLERE, &
o8 {1 2R ] AR B S

3. B 45 HHBR F0¥E 28 B

(1) WIBEEEREIE DL 2pmol /L NH{-N {EANBER, EENE 9 &, M
weph g bk v s (g 43 8124 2.08, 2.08, 2.01,2.01,2.08,2.08,2.01,2.01), SR [alik =
A 102% , FESRBRETEEN,

(2) KRk SR FZEBAK T KL EENE 9 IR(GK 5)o U loem #ih
BB HIBRA 0.13kmol /L,

AT KRS DOR MBS ROERRE, % NHI-N fIREA 2.23 gmol/L
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Fig. 2 Calibration curve of NH}-N detection
5 HZBKRAKHERENNELR
Tab. 5 Repeated detection results of distilled water and seawater samples
# 1 i B oK B &
XM HIIRE ¥ 23 3
"ot @ (umol /L) "X & (pmol/L)
0.052 3.74 0.032 2.30
0.053 3.81 0.030 2.16
0.053 3.81 0.031 2.23
0.053 3.81 0.030 2.16
0.053 3.81 0.031 2.23
0.054 3.88 0.031 2.23
0.052 3.74 0.031 2.23
0.054 3.88 0.030 2.16
0.053 3.81 0.030 2.16
S 0.053 3.81 0.031 2.23
+S +0.0007 +0.049 +0.0007 +0.049
RHERREOY 2.2%,
4. FH

AT B A ERE T AR E sk NOy, MifiT4 NHI-N g9, EEULM
HREERET IR, NE R EHRENEERSEREROZHE 3). HRE,
EEEBRBREES 3 X 107°%/L HAMEERZEAETI, TRUANE—BRE RS
K, EERN R EAERT o
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Fig. 3 Effects of Amino-acids on the determination of NH}-N
5. kRSN E
T 5B BUR MO 0K RE, P IR E BT B2 T NHI-N i, %

WK Catt, Mg I, WE #E /KBRS 78 N #EM 5 (& 100ml i K FESTRSEINA
10ml HERHDY, £ 6 ZREH, WEFUEREESZHAE 10% DA, ERATSERG—
Bk, LR EKIEH, AF IEFT R LN EHA B A L&

%6 WHEBTARESRNREERILE
Tab. 6 Detection result comparision of samples from different spots

of Qingdao seashore with two methods

NH}-N & & (pmol/L)

EREEHLA

tFIA 3 AL B A
E 1.03 1.00 0.03
Bk 1.60 1.34 0.26
AFA 0.73 0.70 0.03
&ARAR 1.60 1.50 0.10
% 5.50 6.20 —0.70
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i ON THE AUTOMATIC DETERMINATION OF
- NUTRIENT IN SEAWATER

II. DETERMINATION OF AMMONIUM ION WITH REVERSE FLOW
INJECTION ANALYSIS

- Lu Xiankun, Kang Daiwen  and Hong Weiliang

(Ocean University of Qingdao, 266003)

ABSTRACT

The method for the determination of seawater ammonia, being oxidized to nitrite by so-
dium hypobromite, with rFIA is described. By means of factor design and simplex, the opti-
mum conditions for the determination arc rcached. The oxidation ratio over 80% and the de-
tection limit with (113 pmol/I. are achieved. With the operation automation the precision of
the spectrophotometry is also improved significantly with the variation coefficient of 2.2% at
the level of 2.23 umol/L. The salt effect is less than 2% and the recovery for control samples
is about 102%. The dynamic range of the method can expand to 20y mol/L. and the measure-
ment rate of 60 samples per hour has been gotten in, Amino acids up to 3 mg/L do not inter-
fere the determination of ammonium ion. The samples from Qingdao coastal zone were taken
and determined with the rFIA and manual method of routine analysis. The results obtained
by the two methods are comparable. The beiter reproducibility of rFIA method has been no-

ticed.



